Non-classical processes in surface hemostasis: mechanisms for the poly-N-acetyl glucosamine-induced alteration of red blood cell morphology and surface prothrombogenicity.
It is well established that platelets and the intrinsic plasma coagulation pathway can be activated when blood contacts artificial surfaces. Experiments were performed to assess the effect of hemostatic poly-N-acetyl glucosamine (pGlcNAc) nanofibers on red blood cells. The pGlcNAc nanofibers, isolated from a marine diatom, interact with red blood cells (RBCs) to produce stomatocytes. The stomatocytes could be converted to echinocytes by treatment with echinocytic reagents, as measured by electron microscopy. Electrophoretic and Western blot analysis of RBC surface proteins demonstrated that pGlcNAc fibers were bound to band 3 of the RBC. An important and unique result of the interaction of RBCs with pGlcNAc fibers was the activation of the intrinsic coagulation cascade. This prothrombotic effect was associated with the presentation of phosphatidylserine on the outer layer of the surface membrane of nanofiber bound RBCs. The results demonstrate that RBCs can play a direct and important role in achieving surface hemostasis by accelerating the generation of thrombin, and add to the growing body of evidence that RBCs can strongly interact with hemostatic systems.